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Abstract
Background: Stickler syndrome is a collagen disorder that can affect multiple organ 
systems. It is characterized by ocular abnormalities, hearing loss, midfacial hypo-
plasia, hypermobility, and joint abnormalities. The phenotypic expression of Stickler 
syndrome can vary among those affected. Since Stickler syndrome is a collagen disor-
der, it is possible to expect pregnancy complications similar to those reported in other 
collagen disorders. To our knowledge, there is only one case report in the literature 
on the management of pregnancy and delivery of a patient with Stickler syndrome.
Methods/Case Report: A 37-year-old primigravid woman with a diagnosis of 
Stickler syndrome presented at 9 weeks gestation for prenatal genetic consultation. 
At 26, the patient had prophylactic laser therapy for lattice degeneration of the retina. 
At 32, she was found to be heterozygous for the c.1527 G>T variant in the COL2A1 
gene, which is associated with ocular abnormalities and autosomal dominant form 
of Stickler syndrome. Subsequently, she desired to pursue prenatal diagnostic testing 
for the familial variant. The patient voiced that the results would impact pregnancy 
management. Amniocentesis was performed at 16  weeks gestation. Results were 
negative for the maternal COL2A1 variant. Karyotype was normal (46, XX).
Results: A multidisciplinary team using a patient-centered approach including ob-
stetrics, ophthalmology, maternal-fetal medicine, and genetics determined that there 
were no contraindications for vaginal delivery. At 39 weeks, the patient underwent 
spontaneous vaginal delivery with no complications.
Conclusion: There is a paucity of data available regarding the maternal outcomes 
of women affected with collagen disorders, especially Stickler Syndrome. This case 
highlights the importance of accurate genetic diagnosis in the prenatal period and 
provides information to physicians caring for patients with Stickler syndrome.
K E Y W O R D S
collagen disorders, pregnancy, prenatal, Stickler syndrome
1 |  INTRODUCTION
Stickler syndrome is a collagen disorder that can affect mul-
tiple organ systems. It is characterized by ocular abnormali-
ties (myopia, cataract, or retinal detachment), conductive or 
sensorineural hearing loss, midfacial hypoplasia, hypermobil-
ity, mild spondyloepiphyseal dysplasia, and precocious arthritis 
(Robin, Moran, & Ala-Kokko,1993, pp. 2-11). There is a dis-
tinct group of physical features that may overlap with Stickler 
syndrome called Pierre Robin Sequence, which includes a cleft 
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palate, glossoptosis, and micrognathia. The phenotypic expres-
sion of Stickler syndrome can vary among those affected. Most 
types of Stickler syndrome are inherited as autosomal domi-
nant, indicating that affected individuals have a 50% chance of 
having affected offspring (Robin et al., 1993, p. 11; Tompson 
et al., 2017). The remaining types of Stickler syndrome are in-
herited in an autosomal recessive manner, conferring a 25% 
risk to offspring of carrier parents. Pathogenic variants in 
one of six genes: COL2A1, COL11A1, COL11A2, COL9A1, 
COL9A2, and COL9A3 are associated with the condition. To 
our knowledge, there is only one case reported on the manage-
ment of pregnancy and delivery of a patient with Stickler syn-
drome (Sanderson & Byrd, 2009). This limited information can 
make it difficult for providers to navigate pregnancy manage-
ment, including determining the appropriate mode of delivery, 
of a patient with a diagnosis of Stickler syndrome, a condition 
that may pose increased risks in pregnancy.
Literature regarding similar collagen disorders, includ-
ing Ehlers–Danlos, have reported risks during both preg-
nancy and labor that may be relevant to Stickler syndrome 
(Gilliam, Hoffman, & Yeh,  2020). Various collagen disor-
ders increase the risk of preterm premature rupture of mem-
branes (PPROM) and an incompetent cervix, leading to 
preterm delivery (Anum, Hill, Pandya, & Strauss, 2009; De 
Vos, Nuytinck, Verellen, & De Paepe, 1999). Since Stickler 
syndrome also affects collagen production, it is possible to 
expect pregnancy complications similar to those reported in 
other collagen disorders, such as PPROM.
2 |  CASE
A 37-year-old primigravid woman with a diagnosis of Stickler 
syndrome presented at 9 weeks gestation for prenatal genetic 
consultation. She was diagnosed with Pierre Robin sequence 
at birth. She had myopia and worsening vision at the age of 4 
and received a clinical diagnosis of Stickler syndrome at the 
age of 5. At 9 years of age, she began seeing a retina special-
ist for thin vitreous gel and at 26, she had prophylactic laser 
therapy for lattice degeneration of the retina. Annual reti-
nal exams recommended by ophthalmology following laser 
prophylaxis have been normal. The patient also has a history 
of jaw augmentation at the age of 18. At 32, she underwent 
molecular testing for Stickler syndrome and was found to 
be heterozygous for the c.1527 G>T variant in the COL2A1 
gene (OMIM + 120140) which is associated with the auto-
somal dominant form of Stickler syndrome. This variant was 
considered “likely pathogenic” at the time of testing and was 
recently reclassified as a “pathogenic.” Significant family his-
tory includes the patient's mother, who has a personal history 
of hypermobility, mild scoliosis, high arched palate, and mi-
tral valve prolapse, which are findings that may potentially 
be suggestive of Stickler syndrome (Figure 1). However, the 
patient's mother never sought a formal genetic evaluation or 
targeted testing for the patient's COL2A1 variant. The patient 
and her partner were planning to undergo preimplantation 
genetic testing for the familial variant of Stickler syndrome, 
when she spontaneously conceived. Subsequently, the patient 
desired to pursue prenatal diagnostic testing for the famil-
ial variant due to the 50% risk to the pregnancy. If affected, 
the patient voiced that she would terminate the pregnancy 
out of concern for intrafamilial variability of the condition. 
She recognized that she has a mild form of the disease and 
expressed concern for possibly having a child with a more 
severe phenotype. As such, a transvaginal chorionic villus 
sampling (CVS) was attempted at 12 weeks gestation but was 
unable to be completed due to a steep angle of the cervix. 
Transabdominal CVS was not attempted due to the posterior 
location of the placenta. Subsequently, amniocentesis was 
performed at 16 weeks gestation. Evaluation of the fetal chin 
at that time was normal. Results were negative for the mater-
nal COL2A1 variant, concluding that the fetus did not have 
Stickler syndrome. Karyotype was also performed due to pa-
tient's advanced maternal age and was normal (46, XX). In 
the second trimester, the patient's blood was drawn for routine 
maternal serum alpha-fetoprotein (MSAFP) screening, which 
was elevated at 4.44 Multiples of Median (MoM). However, 
amniocentesis revealed a normal level of amniotic fluid al-
pha-fetoprotein (AF-AFP) of 0.76 MoM. In conjunction with 
a normal fetal anatomy ultrasound, it was believed that the 
likely source of the increased MSAFP is placental in origin. 
Other etiologies of increased MSAFP may include, but are 
not limited to: maternal cystic fibrosis, for which the patient 
screened negative; Hepatitis, for which the patient screened 
negative for both Hepatitis B and C; and certain neoplasms 
including germ cell tumors and liver cancer, though MSAFP 
levels would be expected to be much higher. Cervical length 
screening was performed via transvaginal ultrasound at the 
time of the anatomy evaluation and was repeated at 23 weeks 
since the patient could be at risk for preterm delivery. The 
cervical length was normal at 37mm and 48 mm, respectively. 
The patient underwent growth ultrasound at 28 and 36 weeks 
of gestation to assess the fetal growth in the setting of elevated 
MSAFP and stickler syndrome. Fetal growth was normal. An 
appropriate mode of delivery was determined by a multidis-
ciplinary team using a patient-centered approach, including 
obstetrics, ophthalmology, maternal-fetal medicine, and ge-
netics. Unassisted vaginal delivery was determined to be safe 
despite the patient's ocular manifestations. At 39 weeks, the 
patient underwent an induction of labor. A 3,090 g female was 
born via spontaneous vaginal delivery. Apgar scores were 8 
and 9 at 1 and 5 min, respectively. There were no maternal or 
neonatal complications. Blood loss was normal. Postpartum 
maternal visual disturbances were not reported. Patient was 
scheduled to follow-up with her ophthalmologist postpartum. 
Placental pathology was not performed.
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3 |  METHODS
3.1 | Ethical compliance
IRB approval from Thomas Jefferson University is not re-
quired for case report publications. Consent has been ob-
tained from the patient.
3.2 | Genetic information
The GenBank version number for COL2A1 has the NCBI 
Reference Sequence: NG_008072.1. The mutation discussed 
in this case has been reported in the Ensembl database as a mu-
tation in exon 20 of the gene, transcript: ENST00000493991.
3.3 | Search strategy
This systematic review was conducted using Scopus 
and PubMed from inception through October 24, 2019. 
Duplicates were removed. Relevant articles describing any 
case of Stickler syndrome were identified without any time, 
language, or study limitations. We used the following search 
terms: pregnancy, fibrillar collagens, fibril-associated col-
lagens, COL2A1, COL11A1, COL11A2, COL9A1, COL9A2, 
COL9A3, Stickler, and arthro-ophthalmopathy. The refer-
ence list of each article was reviewed for additional articles 
and abstracts. No additional abstracts were added.
4 |  DISCUSSION
There is a paucity of data available regarding the mater-
nal outcomes of women affected with collagen disorders, 
especially Stickler Syndrome. Various collagen disorders 
increase the risk of preterm premature rupture of the mem-
branes (PPROM) and an incompetent cervix; therefore, these 
disorders are associated with an increased risk of preterm 
delivery (Anum et al., 2009; De Vos et al., 1999). Stickler 
syndrome is also a collagen disorder; therefore, monitor-
ing cervical length may be equally as important for proper 
pregnancy management as it is in other collagen disorders, 
such as Ehlers–Danlos syndrome (Karthikeyan & Venkat-
Raman, 2018). The COL2A1 variant that our patient carried 
is most commonly associated with ocular pathologies, in-
cluding retinal detachment (Richards et al., 2010). Evidence 
surrounding labor and delivery in women with a previous 
F I G U R E  1  Patient's pedigree
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history of ocular abnormalities is both scarce and varied. In 
the past, retinal detachment was thought to be influenced by 
Valsalva-like maneuvers. However, this theory is no longer 
favored with the increased knowledge on properties of the 
vitreous and its interactions with the retina (Chiu, Steele, 
McAlister, & Lam, 2015). Landau et al suggest that normal 
deliveries are not contraindicated in healthy pregnant females 
with high risk for retinal pathology (Landau, Seelenfreund, 
Tadmor, Silverstone, & Diamant,  1995). His study of 19 
deliveries in 10 women with a history of retinal pathology, 
including retinal detachment, retinal holes or lattice degen-
eration, reported no retinal status changes following unas-
sisted labor and delivery (Landau et al., 1995). Recent studies 
report no retinal changes after delivery and report that his-
tory of eye disease alone, including past retinal detachment, 
is not an indication for cesarean delivery (Juenemann et al., 
2012). This limited data leaves physicians concerned and 
more likely to intervene during labor in patients with a his-
tory of ocular abnormalities. A survey of 185 Obstetricians 
showed that 57% would recommend assisted delivery after 
prior surgery for a retinal detachment (Chiu et  al.,  2015). 
Twelve of the obstetricians in this study (6%) reported cases 
of retinal detachments following spontaneous vaginal deliv-
ery. The causes of retinal detachment were attributed to se-
vere preeclampsia, prolonged second stage of labor, and an 
unknown etiology. Prior history of ocular abnormalities was 
not mentioned as a cause of retinal detachment in this study. 
To our knowledge, there is one reported case of the maternal 
outcome of a patient with Stickler syndrome and a history of 
retinal detachment (Sanderson & Byrd, 2009). This patient 
presented with PPROM at 32 weeks and 4 days. Following a 
vacuum-assisted vaginal delivery for fetal indications, there 
were no visual changes reported.
Our case highlights the importance of accurate genetic 
diagnosis. Prenatal genetic diagnosis was vital for our pa-
tient to inform her pregnancy management. Additionally, 
this case emphasizes the importance of data-sharing. To 
our knowledge, this is the second reported case of preg-
nancy and delivery management in a patient with Stickler 
syndrome. Because of the rarity of Stickler syndrome, it is 
important to clinically report management and outcomes in 
pregnant women with this condition. We propose creating 
a public database where providers can log their maternal 
cases of Stickler syndrome, methods of pregnancy manage-
ment, and pregnancy outcomes, so that other providers can 
utilize the database as a resource and best provide prenatal 
care for a patient of their own who may also have the condi-
tion. This report adds to the literature providing information 
to obstetricians, maternal-fetal medicine specialists, genet-
icists, and ophthalmologists about pregnancy management 
and outcomes with this rare disease and emphasizes the im-
portance of developing a multi-disciplinary strategy in such 
patients.
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